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INTRODUCTION 
 
There is no consensus of what qualifies as good academic research in construction 
management and economics - there are almost as many views as there are viewers.  
Nothing is immutable.  Yet there seem to be a few things that come close to being 
accepted by implicit consensus.  Rigour and elegance is one.  Another is that academic 
research should come up with something new.  The results of the research should hold 
up, some theoretical framework has to be provided or generated, comprehensiveness 
should be maximised, arbitrariness should be minimised, generalisations are desirable, 
past work in the area should be acknowledged, recommendations for future work 
should be made, and the report of the work should be understandable and enable 
replication. 
 
What does this all amount to?  Of course, any experienced academic 'knows', or feels it 
knows, what kind of research is good and what is not so good.  The trouble is that 
experience automates judgement to the point that, as with all experts, it is beyond 
articulation.  But the lack of explicit agreement on many issues concerning academic 
research is a cause for concern. Differences of opinion make such matters as thesis 
examination, reviews of grant applications and papers for journals and conferences so 
much a lottery in the field of construction management and economics at least and, it 
is suspected, in many other emerging academic disciplines too.  As a result, as might 
be expected of such a judgemental situation, political considerations can dominate.  
The choice of an external examiner becomes crucial, not so much because of the 
examiner's technical knowledge of the field, but because of the examiner's known 
emphasis on the criteria which, in the examiner's personal view, make the thesis 
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'acceptable'.  With applications for funding, the matter is of even greater concern.  
Leaders in the area exert such an influence on what is 'right' and 'wrong' ('weak' and 
'strong' are better terms) that idiosyncratic views predominate to the extent that 
political concerns too frequently dominate what really should be relatively 
straightforward decisions over technical merits. 
 
At least for the sake of those new to the scene, it is surely time to arrive at some 
consensus on the basic requirements of 'good' academic research in construction 
management.  A list of 'do’s' and 'do nots' would at least be a start.  Better still would 
be a taxonomy or set of axiomatic statements that provide some of the ground rules.  
Not only has this not been attained, but there does not yet seem to have been any 
effort towards its attainment.  What seems to be needed is for someone to stick their 
neck out far enough to encourage some interest in this. 
 
In this paper, we have tried to make what we hope is the start of a serious debate on 
the subject - it is our necks that are being stuck out!  In doing this we have largely 
ignored the prescriptive literature on the subject of research in general.  There are 
good reasons for this.  Firstly most of the literature is rather too formal for our liking.  
It rapidly degenerates into a theoretical and philosophical discourses that are mostly 
too abstract to be of practical advantage.  Secondly the remainder of the literature is 
too prescriptive, containing many exhortations that are too inflexible to implement.  
Thirdly, much of the literature is inaccessible in terms of its polemic nature, language 
and fondness for finer points of logic and philosophy. 
 
It seems to us that a better approach is to start from the pragmatics involved in 
producing acceptable academic research and derive some principles therefrom.  In 
other words, to use an introspective relativism, as opposed to either a deductive or 
normative approach.  We think this is new. 
 
 
CHARACTERISTICS OF ACCEPTABLE ACADEMIC RESEARCH 
 
In developing ideas on the characteristics of what is acceptable academic research, we 
have broken several of the 'rules' of research to be outlined below in not only using a 
discredited 'arm-chair' approach, but in providing a conclusion ahead of the analysis.  
It does at least have the merit of brevity though. 
 
The first stage was to 'brain-storm' the problem to find all the most recurring features 
we have encountered in several years of examining and reviewing.  We then tried to 
collect these features into discrete categories in the hope that some pattern might 
emerge.  The result of this was to come up with four categories which seem to have 
some semblance of axioms.  These are described below under the headings: 
 
o continuum 
o scope 
o certainty status 
o novelty 
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The first three of these axioms describe what might be called the 'closed system' of 
research, when there is an accepted theoretical framework.  The introduction of the 
fourth axiom deals with an 'open system', a situation where the validity of the 
theoretical system is challenged.  These systems will be described later. 
 
 
THE AXIOMS 
 
Axiom 1: Continuum 
 
It is common knowledge that Albert Einstein's examiners failed his first PhD attempt.  
We are not aware of the reasons for this but it seems most likely that his work was too 
far away from the main stream to be adjudged on its merits alone.  This is by no means 
without precedent.  W A Mozart, is a prime example of the difficulties caused by non-
compliance with 'the field'.  In this case, the examiners refused the young Mozart entry 
to the Viennese music academy on the grounds that his composition was unfamiliar 
and seemed to break with traditional composition. 
 
Although, at face value, these two rather extreme examples condemn the system as at 
least overly inflexible, they do nevertheless illustrate the point that incremental 
progression is regarded as more 'natural' than a discontinuous 'revolution' in these 
matters.  In periods of normal mature science no one person starts or ends a field of 
research.  Research in such fields is part of a continuum of research.  It does not require 
some kind of project management approach, with a clear beginning and end.  It 
engenders the philosophy that there is always previous research and there will always 
be more to do.  What is more, we only need to know what happened before as the 
future is, by definition, unknown.  As a result, one justification for new research is that 
it will stimulate further research. 
 
 
Axiom 2: Scope 
 
Some research is more for-reaching than others.  At an extreme, it may 'change the 
world' of researchers, practitioners or the general public.  This is usually regarded as 
the best, or strongest, type of research and for which Nobel Prizes are awarded.  
Einstein's e=mc2 is a good example of this as the relationships embodied in the model 
apply in any context.  On the other hand, the least powerful, and therefore the 
weakest, of all types of research is to work with trendless, spatially and temporally 
dependent phenomena.  Research is about establishing, extending or testing 
immutable 'covering laws' - laws which allows us to explain or predict in a wide 
variety of situations.  The study of a single construction site is therefore weak unless 
the results of the study can be extrapolated in some way to other similar sites or, 
stronger still, all construction sites.  This applies both spatially, culturally and 
temporally. 
 
The generalisation from small studies to larger populations or from the past to the 
future is fraught with difficulties all of which have been thoroughly examined in the 
philosophical literature in what has been termed "the problem of induction".  In 
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essence, there can be no guarantees that such generalisations will hold.  It is usual, but 
not always, possible however to make some statement in probabilistic terms, aided by 
statistical techniques which provide an indication of the probability of the results of a 
study being true beyond the sample studied. 
 
 
Axiom 3: Certainty status 
 
Methodological issues (of which the problem of induction is a part) dictate that the 
results, or findings, of research are all more or less uncertain.  It is therefore the degree 
of uncertainty, or certainty status, that is of interest.  One measure of this is validity.  
This question of validity is important in that this is probably the issue where opinions 
and beliefs give rise to most conflicts in examinations of theses and in reviews of 
journal articles and research proposals. 
 
The appropriate criterion for determining the validity of models has been subject to a 
vigorous debate for quite some time.  There are two extreme views.  One is that the 
validity of a model is judged only by the accuracy of its predictions, irrespective of its 
internal workings.  The other is that the validity of a model is best judged by the 
correspondence of the model with 'reality'. 
 
Writings on construction management and economics have gone from being 
arrogantly prescriptive to research based descriptions and we are just seeing the 
emergence of analytical and explanatory writings where the emphasis is on the 
establishment of relationships and causality through empirical research.  The next step 
will be the use of the theories we are now establishing for problem solving. 
 
Two important issues emerge from this, the distinctions between facts and beliefs and 
facts and theories. 
 
 
Facts-beliefs 
 
In the rapid transition from prescriptive to descriptive to analytical writings, younger 
researchers often find it easier than their older counterparts to separating observations 
(facts) from beliefs.  People continually exposed to exhortations from industry, 
professional institutions, media etc that they 'must', or 'it is essential that they', do such 
and such often adopt models of epistemology that lead to particular difficulties in this 
respect.  This applies especially in communities where there is a 'culture of 
compliance'. 
 
Received beliefs can come in several forms.  From suggestions through 
recommendations through prescriptions through normative rules and regulations.  
Though each of these has a pecking order in the belief system itself, very few can claim 
to be facts in the way science likes to define facts.  Indeed, many, if not all, of the most 
valuable research outcomes arise out of a questioning of currently held beliefs.  
Gallileo's experiments with balls of unequal weight is probably one of the best 
examples. 
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In scientific writing, a clear separation of facts from beliefs overcomes many potential 
criticisms.  Perhaps the best model for this is the laboratory report structure of: 
objective, method, results, implications.  Here the results (facts) are nicely separated 
from implications (beliefs).  The benefits of this are that the facts can be checked, 
perhaps by replication, by future researchers in the continuum.  The beliefs on the 
other hand can be treated with due suspicion by all concerned as they are then clearly 
marked 'tentative' for the attention of future researchers.  Thus what is more or less 
certain (facts) is separated from that which is speculative and uncertain (beliefs) to 
help those waiting down the continuum find their way as efficiently as possible. 
 
 
Theoretical-empirical 
 
The essence of a research outcome is a statement.  All such statements are based on 
two necessary and sufficient groups.  The first group comprises theoretical statements, 
which are largely uncertain.  Existing theories have been constructed from a set of 
assumptions or sentences from which theorems are deduced.  The second group 
comprises factual statements, which are largely certain within the context of the 
theory.  These are derived from empirical investigation and analysis of data.  Neither 
of these groups can exist in isolation.  The assumptions upon which theories are based 
and the resulting theorems need empirical support to be accepted.  Empirical 
investigations need the theoretical framework to determine what facts to collect and in 
what format.  As a result, progress in research is made by continually refining theories 
through empirical testing.  This is the hypothetico-deductive approach. 
 
Where no theory exists, observations become tentative 'facts' as they are classified to 
allow for inductive generalisations from which theorems can be derived.  While in 
existing theories, observations become facts through correspondence rules, in theory 
building there are no such rules and therefore no certainty.  The end result is a 
tentative theory or hypothesis which if supported by further research increases the 
confidence in the rules for classification of observations, ie the tentative facts become 
certain facts when, and only when, the theory is accepted. 
 
The continuum axiom implies theoretical and empirical development to continue in a 
piece-meal fashion.  It is therefore not necessary that a theory be fully supported by 
factual evidence in one piece of research or that a theory is fully adjusted in another 
piece of research.  In fact what often occurs is that a large collection of facts are 
assembled based on a theoretical framework, some supporting the assumptions (and 
predictions), some which require amendments to the assumptions and some of which 
contradict the assumptions.  Then, if and when sufficient counter evidence to a theory 
has been accumulated, a new theory may be proposed, which, if accepted, causes a 
break in the continuity.  This will be discussed below. 
 
However, for judging theses, papers and research grant applications, the important 
point is that the results MUST be either theoretical, empirical or both.  Nothing else is 
acceptable.  Thus a research report which prescribes a certain kind of procedure or 
behaviour is not acceptable unless this prescription is inferred from the theoretical or 
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empirical development provided by the research.  Prescriptive inferences are 
permitted only in the form of conditional statements.  A corollary of this is that it is 
illogical for prescriptive advice to appear anywhere but at the end of the report, and 
then only in the form of a speculative argument aimed, perhaps (or maybe 
exclusively?), at proposing the direction of further research in the area. 
 
 
Axiom 4: Novelty 
 
Research seems to be motivated by a desire to contribute to new knowledge, and the 
requirements for theses, journal articles and research grants are explicitly or implicitly 
specified in terms of significant contributions to new knowledge.  In fact, novelty, in 
the form of something different, prevails over all of what we regard as good research.  
The novelty may be in terms of better answers or answers to new questions, but it may 
also be in terms of how knowledge is generated, a new argument, theory, angle, 
method, approach to, or just a reformulation of, an old problem, or the identification of 
a new problem created, perhaps, by a technological advance. 
 
It is hard to find any counter-arguments for the need for novelty in research.  A 
literature review might be regarded as a possible candidate but, even then, most 
publishers, examiners and reviewers would be loathe to accept such a review without 
at least some structuring of the work in such a way that it increases our knowledge.  
The antipathy to plagiarism supports this view, as plagiarism is essentially an illegal 
attempt to claim novelty that legitimately belongs to someone else. 
 
Replication is another possible counter-argument on the grounds that a replication 
cannot, by definition, be new.  This is not true, however, as a replication must certainly 
involve the collection of new data at a different time and place to the original data and 
will therefore enable a new comparison to be made to either strengthen or weaken the 
findings (and thus the ceratinty status) of the original work. 
 
 
DERIVATION OF OTHER CHARACTERISTICS 
 
The closed system of research comprises three distinct axioms: the continuum, scope 
and certainty status.  From these three axioms, we will try to show how the remaining 
closed system characteristics of replicability, comprehensiveness, and intelligibility can 
be deduced. 
 
 
Replication 
 
The continuum axiom implies progress.  In the closed system, where there are no 
competing theories, progress is only possible through some form of convergence or, 
more importantly, through replication, as, by definition, new theories are not to be 
considered. In a deductive system, all implications are already embodied in the 
fundamental statements of the theory.  Replication is, therefore, an essential 
instrument for progress which mostly takes the form of extending the application of a 
 
 
 7 
theory, but may consist of modifications to the auxiliary statements or simply in 
increasing the certainty status of the theory. 
 
In the construction management and economics field, replication usually means 
comparability - using a research method more or less identical to previous studies, but 
changing one or more variables.  The scope, the composition of the sample or the 
location of the study may be different.  The certainty levels of the study may also be 
different as larger and more representative samples give greater certainty.  
Replication, with one or more variables changed is designed to extend the domain of a 
theory, but even perfect replication can produce greater or lesser certainty when 
considered in relation to the previous studies. 
 
 
Comprehensiveness 
 
The certainty status of the research results depends largely on what is commonly 
termed 'rigour'.  This means proceeding in a thorough, non-arbitrary way.  All 
assumptions need to be clearly stated for those to follow on the continuum.  Such 
assumptions include not only those built into what is observed but also how the 
observations are made and the results analysed.  Given a choice of method A or 
method B, some rationale needs to be provided for the decision finally made between 
the two methods.  This inevitably involves the development and assesment of criteria 
for making the decision, strategies for evaluating the criteria and applying these to a 
wide range of possible approaches that may extend beyond merely A and B. 
 
In the same way, accounts which provide a comprehensive list of items are thought to 
be more rigorous and therefore better than accounts which merely provide a few 
examples.  A good example of this (we cannot provide a comprehensive list in this 
case!) is the classical economic analysis of service industries.  Here, a typical service 
industry, such as restaurenting is often used as an exemplar of all service industries 
(including the construction industry) and, as a result, excluding any consideration of 
the particular idiosyncrasies of the construction industry.  Analysis of the complete set 
of service industries would help to improve the certainty status of the results by 
demonstrating if and how special characteristics affect the outcome.  This, of course is 
one of the uses of replication to establish and expand the domain of a theory. 
 
Of course, there is a down-side to rigour.  A infinite level of rigour is infinitely 
expensive - it consumes an infinite amount of resources - and it assumes an infinite 
amount of knowledge of alternatives.  Clearly, as all research projects have a finite 
amount of resources, perfect rigour cannot be achieved.  In the long run, all should be 
well as the continuum ensures that a large amount of resources will eventually be used 
as future researchers continue the work.  For this to be most effective, the classical 
approach is to reduce the problem down to more or less discrete components.  This 
helps us get at least some part of the work completed in a more or less rigorous 
manner. 
 
None of this is new.  Science, as it has evolved, is characterised by exactly this 
approach.  The only real difficulty is to see how a problem can be broken down in this 
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way.  To do this involves the notion of a 'research programme', the research 
programme being split into a set of discrete smaller projects which because of 
consistency in assumptions, definitions and correspondence rules, can hopefully be 
joined together by some grand strategist later down the continuum (Newton and 
Einstein are prime examples, having famously connected the works of armies of their 
predecessors).  The difficulty with newer fields, such as construction management, is 
that research programmes have not yet been developed, and there is no standard 
approach.  Like the computer adventure games, we are still groping around 
discovering, rediscovering and mapping areas as we go along (it is reassuring that 
physics before Newton and Einstein had no less difficulties). 
 
Perhaps a better analogy is in jigsaws.  One strategy is to work from top down by 
setting out the border first and filling in the details later, while another is to work from 
bottom up by just joining together obviously similar pieces in the hope that these will 
eventually all connect into a whole.  At the moment, WE believe we have in most cases 
to work from bottom up in establishing separate facts, joining them with other similar 
facts, and then perhaps speculating on what the whole might be (or even if the 
different pieces belong to the same jigsaw!).  It is not a very efficient way to do 
research, especially research for an eagerly awaiting industrial community, but it looks 
the best we have to offer until our field has developed enough to start setting out the 
borders and eliminate the pieces that don't belong. 
 
The simultaneous minimising of research resource demands and maximising 
comprehensiveness is a major consideration in the research process and several 
strategies are used.  The use of algorithms guarantees the same result as fully 
comprehensive methods but with less labour.  Heuristics use even less labour but with 
results that are not guaranteed and therefore less certain.  The goal of the research 
process design is to reach an affordable balance on resource demands and 
comprehesiveness but this is not an issue in evaluating research outcomes, which is 
not in the least concerned with resource useage.  It is the scope/certainty status that is 
of prime importance.  The strategy used, therefore, must bring about a minimum level 
of both scope and certainty. 
 
 
Communicativity 
 
Like 'implementation', the research needs to be accepted to effectively contribute to the 
continuum.  This means writing in such a way as to be intelligible to others down the 
continuum.  For the continuum to be most efficient, it means describing the 'story so 
far' - the previous related work and the current work - as well as providing as much 
information as possible for future researchers in the field.  Ideally, a future researcher 
should be able to read the thesis or paper, and continue the work without any more 
ado.  This means describing how the work was done, the facts found, together with 
their certainty status, a description of the whole field as it was and now is, and 
suggestions of what to do, and how to do it, next.  In particular it means emphasising 
the weaknesses of all the research to date, including the research reported.  It does not 
mean 'selling' beliefs as facts, or opinions as truths.  This implies a clear and simple 
description of what has been done, warts and all, and presenting everything possible 
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for checking and replication.  Everything of relevance needs to be included and 
everything that is irrelevant, no matter how much work has been involved, needs to be 
excluded (this can always be written into a separate paper of course!). 
 
Two important characteristics emerge in the need for intelligibility - veracity and 
brevity - and these are described below. 
 
 
Veracity 
 
It is patently obvious that all research products have to be believable.  The hope, of 
course, is that such beliefs will turn out to be true rather than false.  Classically, this 
boils down to research being described as the 'search for truth'.  The continuum axiom, 
however, makes this classical view overly stringent if only for the simple logistical fact 
that if a particular 'truth', such as the existence of bacteria, takes several lifetimes to 
find, there will be nothing to publish along the way. 
 
Modern believability is concerned with precedence and evidence, much in the same 
way as a court of law is bound by precedence and evidence.  As with courts of law, the 
research program with its definitions, methods and correspondence rules confers a 
status to the present by acting as precedences.  Similarly, there are rules of evidence, 
which need to be respected and, as far as possible, observed.  In research, the interest is 
on two aspects of evidence, both concerning reliability, or degree of certainty:  firstly, 
the certainly status of the evidence itself, secondly, the certainty status of the inferences 
that are made from the evidence. 
 
 
Brevity 
 
One concept of research is to establish the truth or otherwise of a proposition.  
Although of great appeal down the ages, it seems now that 'truth' is an increasingly 
redundant concept.  A high certainty status is a more pragmatic and less difficult to 
justify than the nebulous 'truth'.  However, old habits die hard and the faith still 
lingers on that there is some underlying God given truth to be found.  The main 
residual effect of this is the belief that the 'truth' is necessarily simple.  This lingering 
need for brevity, does have some practical value.  Perhaps the most striking argument 
is the maxim attributed (wrongly, as it happens) to William of Occam (c1290-1350) and 
that has acquired the name of 'Occam's razor'.  This maxim says: "Entities are not 
multiplied without necessity".  Although he did not say this, he said something which 
has much the same effect, namely: "It is vain to do with more what can be done with 
fewer".  In other words, if everything can be interpreted without assuming this or that 
hypothetical entity, there is no ground for assuming it.  The modern equivalent is KISS 
('keep it simple, stupid'). 
 
Scientific laws and principles have the same purpose.  In addition to explaining as 
much as possible, simple laws seem to be the most attractive.  E=mc2 is a classic.  
Maximising power and simplicity at once is the essence of 'elegance', a very much 
sought after characteristic of mathematics, computer programming, poetry and many 
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other fields.  Thus, contrary to the intuitions of many research students, especially 
those new to the field, it is not complex solutions to problems that is needed, but 
simple solutions (although there is a counter view which holds that 'for every complex 
problem there is a simple solution ... which is always wrong'!). 
 
In the presentation of theses, papers and research proposals, brevity is a must.  Only 
that which is needed for intelligibility is desirable (more on intelligibility later).  One 
sure approach to writing on what is novel is to first write down the novel feature and 
then to write down only what is needed to make it intelligible and believable (valid).  
This essentially means writing the work backwards, starting from the conclusions and 
ending with the introduction.  Like backwards chaining in knowledge based systems, 
this way helps to avoid diversions into irrelevant areas (even though the research 
process itself may have gone into many what subsequently transpires to be irrelevant 
areas). 
 
The point is not to be clever in the description.  The really clever part is to make it 
simple and easy to understand, replicate and continue.  Like all activities of great 
accomplishment, the result is deceptively simple - witness any world-class 
sportsperson.  The key is strategy and structure. 
 
 
THE OPEN SYSTEM 
 
Fig 1 summarises and illustrates the relationships postulated so far.  However, moving 
from the closed system to the open system of research, ie where there are alternative 
theoretical frameworks or paradigms or alternatively, no theory at all, involves 
relaxing the restriction on novelty.  Once new theories are introduced, the total picture 
emerges of how the field progresses.  Novel changes in scope and certainty inject a 
new pace into the closed system.  What were previously unexplained observations and 
counter arguments assume new importance.  Rescoping from micro to macro or the 
discovery of completely new facts in an old area can accelerate progress in the 
continuum.  An injection of new ideas into the continuum itself necessarily leads to a 
Khunian paradigm shift which cannot be achieved by incremental progress in the 
closed system.  However, there is still continuity, as the justification for new research is 
based on previous findings. 
 
What can happen in a new field such as construction management and economics, is 
that the closed system is bypassed too frequently.  Replications are seldom attempted 
in the urge towards newer and more fashionable paradigms.  Widely varying research 
scopes are treated as homogeneous.  The certainty status of results is ill-defined or 
even overstated, and the dependence on past research overlooked.  Even paradigm 
shifts, such as for instance Einstein's theory of relativity, are not only very much built 
on a vast amount of previous research in the field, and designed to plug an increasing 
number of gaps in the previous (Newtonian) system (Newton, of course had done the 
same thing for his predecessors), but was rapidly challenged by quantum theory for 
very much the same reasons.  In an historical perspective therefore Einstein's 
'revolutionary' work was simply a link in the temporal chain of scientific progression 
that temporary resides today in Stephen Hawking (that Hawking promises the end to 
 
 
 11 
this particular line of inquiry certainly lacks any historical precedent). 
 
New theoretical developments typically start in the failure of the accepted theory to 
explain or predict successfully.  Incremental progress can be simply progress down a 
cul de sac.  Climbing higher and higher trees will never get us to the moon - building a 
rocket will.  So what would 'The International Journal of Getting to the Moon by 
Climbing Trees' think about a paper on building big rockets?  The question here is, 
which is more likely to stand the test of time - the Journal or the paper? 
 
 
CONCLUSIONS 
 
What emerges from this analysis is that the goal of our research is to maximise the 
efficiency of the continuum.  How can this be best achieved?  The four axioms 
proposed seem to help.  Recognising the pivotal nature of the continuum is the first 
essential.  Recognising that there is a closed system also seems to help in isolating the 
need to 'grind out' a steady increase in certainty of the factualities of our discipline.  In 
so doing, aspects of 'novelty' are excluded, which leaves us with the three axioms of 
continuum, scope and certainty status.  We have to define the extent to which our 
findings apply and how certain we are of their substance.  In doing so, replication and 
rigour are necessary together with making the findings (and method) intelligible.  In 
the short term research needs to as believable and as simple as possible, irrespective of 
whether 'truth' exists in this form or not.  Only in the open system does novelty 
become an issue and history suggests that the efficiency by which the continuum 
progresses is inhibited by novelty overdoses as much as underdoses. 
 
The hypothetico-deductive approach is particularly revealing in this light.  It is fully 
consistent with our axioms.  It emphasises the closed and open systems concept.  It 
demands that some novelty occurs, in that a new or modified theory is proposed or a 
new fact is found.  It implies brevity and scope in that the theory is as simple as 
possible and as wide in application as possible, and that only the facts needed to 
support the theory are necessary.  It also implies validity in that the theory is logically 
deduced or that the facts are believable, derived rigorously and in a non-arbitrary 
way. 
 
The other characteristics included in the model represented in Fig 1 also seem to be 
capable of justification in this way. 
